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mm*K ( i ) N-TiVn^yT^^Mt'f'JT^ K#l!St, (ii) 'J?% < t i> 
. v 9 / - «t tf/ 2 f*lmJtc55*nrii6fc*&*i LiN-7^3 + y7M 

Mb^VT^ K«J»tR(&nriS6'S:>'';=i->#ie«r*tr»liefc. Ci I D -ft* 
C n H 2n +l - ( n (i 1 ~ 4 co^m) "C^$tLl>^$^(i7i-;i/3IS:*3SBt* 

[W^2] HufE-ft^C n H 2 n + 1 - ( n li 1 ~ 4 T^^tL 

1 'J To 

[lt*S 3 ] BUffi^ 'J 7< KttHB**> h * *yQc& 20~70mol%<7)N 

;wl*° 'J75 Kwifi-c** zt*mwit-rz> m?m 1 xt± 2 me 
«o#m»«a«ffl4r * >; To 

$t^£^rr & - ^ttt -ram am 1 ~ 3 ov»rtL^tcsa«w#«i&«a« 

ffl^r-V 1 ; To 

t-f&mjtm i - 6 <D^-f tifrKum.<7>r&wmi%Mi%.m* * v t q 

[lf*^8] epjn«#5 0 V/mm(Ci3tt*S^t/L^ROL o g R^l 
4 O c mfllt|)*), 2 5 0 V/mmK*3*t&m^U&#iS£R<aL o gR^l 6 fl 
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c m&TX&Z. d £ 1 ~ 7 <&v*r=ftrt*KSB*0#*i£«5M8[ 

[W^5 9 3 mtmwm^^itMji^ ixio- 4 -lxio 7 ficm<7) 

mMWLm*w To 

»3fc£9 K8B*<0#m»«^«ffl** 'J To 

[lit *5 l 2 ] ^«««^o«Kt*t£^**^«BR'ft!»fi:^'C* <9 . f££ 

JKBMb^s^s i > t i > a i <7)\,*-rtLfr<Dmk®n?$>2>z t ztgmtt&m 
*5 1 1 \z^<omw&®mm** v t g 

To 

1 4 3 IHTSE** V 7WiIf«DwA J 2 5-45// mti 0 
, 'J TfO 4 4 //mi 19 ^>/h^V^S^^-r^fiT-<7)^#J^7 Oil 

2 2 ^ m <fc ^/h^V^i#^^1-^*iT-0^#J^7ma%J^T-e*> 
*K ^ol^rt'J T<7)m»¥^*£SDw<h1@^:W3|5@D p £<7)itDw/D pri 5 
1. 0 0-1. 3 t ^#mi:-rafS^l - 1 3C»v^-ftL^H 

[i**5 1 5 3 w ?m 1-14 <o\i^*ifr\ztiM<omnm&ws6Lm** x ) 
ummi 6 3 mytfot, «Mi^§t^^ii77y^ it 

[0 0 0 1 j 
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*#*««:«0igL§»trv>&o mm.M*'j?mit-f&c\tiz, 
fz*)<Dhi--t*wT <DmwM£<vmn, * * u r im.&M zm&-r zmmo 

[0 0 0 4] 
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[0 0 0 5] 

$[ £ £ & t'm^ttjj&xmi&fci- z>z\t tmrnx*) o £ 19 , *° >; 7 5 k g 

[0 0 0 6] 

^7;V3^ry|L 7;i/=r^rvT^^r;Wl:LTfflV^^IJ^T?a^^tL (00*. If, 

^ *° >; 7 5 k * m^tzwmm itw&m o»f«tt k & t a ^ x. & & o ^ 

o 

iot, w&mm%*mmit^z>c\tm%7FZfrx^z> mz-i*. t^t9 

[0 0 0 7] 

Ztlb<Dr$m*1&&:-f2>tzlt>iZ^ N-7^3^ry7^ + Mt*°'J7 5 Ft, ^ 
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[0 0 0 8] 

[tffF^CK 1 ] 

#MBS4 9 - 1 1 5 5 4 1 W&Tmm 3 rx g -m 6 It 

gO#l^fif*<7>iaB, ^2IMil 9ftB-lETmMl 6^fg) 
[ffM2l 

if^^^F 1-118 15 0 -^<2rf& 1 M^Tffl^ 4 f?B ~*tfS 
Itlit *<t>$eH#5 1 ^) 
[#It^K3] 

- 1 1 8 1 5 l-Sr<2r$R (H 1 I£Ti^ 4 tr g 1 

^Tg<7)#Itl»^0|EH^ 1 50 
[#I^m4] 

#S¥4-1 8 8 16 O-^&fK (^lH^T^4^fg~^7tf g<7) 
#I^W*^IeH, ^3M^_tffl^6tTg~^l 2trg> ^3M^TIi^4^f g- 
mi 4fxg) 

[#ff £K 5 ] 

&m 2001-201894 (§21^1 fflfjl Hfg ~H 4 5 

#lt^3 0 4 4 3 9 0-^-^ (miWmifflWlft g~l£9fT g<7)lf 
MIK ^3M^5ffi^8^Tg~^l 3^ffg, ^.3H^6ffl^2tfg-^8^g 
, 3l3Mf£6flf£l 9tr^~|l3 4frg) 
[^M7] 

#iH&2 8 3 5 9 7 lflr&m HilliiHT@-f 21^1 1 
^fg^ijfl^W^lEH. I3II5II4 Hfg~m4M^7ffl^2 2frg) 

#lt^2 8 3 5 9 7 2^<£:¥k 1 1 «l£ Hf g -0 2 ffl$ 1 0 
^fg^#lt«#^lEH, m3M^6fflimi 3frg~f54 3ttg) 
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$mm2 93219 (iniiiiiiTi-i2fiii9iT 
i5i§4 6ft ^-memm3 5ftm 

[0 0 0 9] 

<T) g et? t± ±.m<vmm zm&i- & - 1 k * & 0 

[0 0 10] 

[13US £ »*-t & * <7>#l£] 

\z X *uf TE<^M £ & o T , ±f£<7> g W* f 3tdt $ 0 

(1) Itt*tt41*&^W:*li«:tt5^*tL, ( 
i) N-r;v3 + y7;^M^'J7< Kfllt, (ii) ^&<t*>, 

X XI/ i tz itMfcfrM "If b ^I^^t LiN - 7 3 + y 7 ;K V 7 
< KWffifcRSRriB^^Vn-vWfli^tfWll&i:, (iii) -fe^C n H 2 n 
+ 1- (nlil~4<DSt) -e^$*L&£t tzitv ^-)ism*M%Bi<zmir& l f 

(2) Hlfffi-^C n H 2 n + 1 - ( n (i 1 ~ 4 co^ffc) T^t£ *L&*2 
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( 3 ) HufS*° UTS KftJI^M h * 2 0 ~ 7 0 %ON - h^r v 

lt*°MT5 mflg^&&^£#it£l-&fjK (i) X(i (2) mfcOfMit 
i£Mi&m*W To 

(4) flffSBtt«»*^tt»t LTM#1 0 0°Ci^±T*-?>®#^-«m*^ 

tzztzmwLt-tzmz (i) ~ (3) o^-rtL^^isic^MMJiftffl^ 

^ 'J To 

(5) Mi^ac^^^n-;^ ^ ^ >z^mi-& z\ tzmffitti-zmm ( 
i) - (4) (D^M^ztm^mmmmjL&m*^ u t q 

aiftffi (i) - (5) o^-r^miefc^^m^jiftffl^^VTo 

(i) - (6) ^v^TtL^^fE^co^m^tJjftffl^^'; To 

(8) en^nm#5 0 V/mm&c£lt&m^*/L^R?>L o gRrt ? l 4 H c mm 
-L-e^b «9 . 2 5 0 V/mm^^t&m^&^R<OL o gR^l 6 O c raJ^T"? 

bz^tz^wLt-tzmm (i) ~~ (7) (D^-fMHzum^mmmmMi^m^ 

V) To 

( 9 ) mtmmm^^itmx^ lxio-^ixio^nc m<DmmM*£* 
^-r&z tzsmt-tzmu (i) - (8) (D^-rMHztm^wmmm 

do) mmmmmmmn*-#>^&&ztzmfflttir&mni o) m 

(id mtmmm^^mmmttzm-r&z tzsmt-rzmtz (1) ~ u 
o ) o^irtit^zumommmmjiitm* * v t g 

(12) mtmmm*<vmmmn?-* t &mmitM%L r f-r»&*) ^ m&mwutmzT- 

j^si, tu a i <o^r^^^k%-e**-t«:4¥mti-*^rSfi (11) 

(13) mtmmm ^M^twiT-^^ffi^tiiii© 5-70 %<t)$eb 
■c*&ifc*!i#«i:-r*«riB (12) \,z$m<vi&mmmLf&m***)To 

(14) frfie^r^ >; 7^it«iDw^2 5 ~4 5 M mx-&*), -v T 
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$><DA 4/zmJ: 0 *>/h£ ^>*±T-0^#J^^ 7 0iI%W±t\ 2 

2 //mi ^/h$v^@^^i"*^T-O^S!|^7M%J^T-e*l9, 

•V U 7 Olif D w i it¥^tt D p £<DJtDw/Dprt ? l . 00-1 

. 3 oof£fflu*&£fc£*i#gfcfc-f*iiir!fi (i) - (13) <z>v>r*uH;:8E«o 

(15) hubs (i) -~ (14) <n\i*?tifr\z&m<omw&m&&.m**vTt 

(16) mittt-t, mmytfa^mMZwmzit&mnry vt, gHStftflw^ 

[0 0 1 1 ] 

[3&WoflM<^S] 

>®m* 1 ffi L < li«&tt. 33 J; Zf-IB&ZC n H 2n +l - (n(il~40S 
tfc) -e^$tL^>^$ /;(i7x-;H^«cttl. lWfgt7t:(i2tfgv^> / fk 

H 2n +r ( n ii 1 ~ 4 O^lfc) T^^tL^^t 7t(i7oi^;^^^^^1- 
£ im^t/c(i2m^v9>^t;^fflv^Cih-emp n pJ|XWl^±L, £<b^ 

wm^mmmm^^^, mwmim.\m * * v 7 znz> - 1 z %><> 

[0 0 12] 
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#gg 2 0 0 3 -0 6 8 0 8 1 ^- v ! 9/ 

[0 0 13] 

fcffi ^ bti2>#VT< VWm<Offl *7Ftt, Mz. Ifv T < y L LX li 1 
, 6-^t>v7^, 1, 8-i^>y'7r/, 1, 2-7'n/Oy75 

< p -7^— l/>y7^ o - 7 ^ — l/>y'7 < >\ Y)VJ-y-2, 5- 
•>7rA N-7x^jl/-p-7x-^y7r/, 4, 4-y7^y'7x-;V 

vh^n^BS^ ^fV7^^ v^D^^r 

v#;w-K>-^ n^gu 7yfc*>L -t;^>m, VrJjym.. vn>^ 
[0 0 14] 

* 0l JT^ KtlO pfiMbO /: * CD 7 n ^ y 7 + li , T ^ K^<7) 

?S147K*OMm^^LT2 0-7 Omo l%flS^J:v> 0 c fiX ^ 'ptz^m^z. 

m-r z> & t*<DT-M&&$> &o 7 o m o i%£*)&^t, w.mm^m^\&T U 0 

[0 0 15] 
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* h^y- i -T^Hfe, y< F^fy-t -^^^T^tf^ft&o 
[0 0 16] 

[0 0 17] 

J7^ Kffill&O j* h * v*^<7) T ;V 3 ->SP^ Olglf t #'J7< 
[0 0 18] 

-;i/^>v*^T^-^ >Mt^£*L&> ^MI^TA^n-;^ 9 ' > N &£Zf<Zr<D 
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>K jiff L < (± 4 ~~ 8 m»%T-ab^>o 2 m*%JJJLTtfli*«SSfiJSO|oj±«»*76* 
[0 0 19] 

^Mi-efflv^, -^C n H 2n +l- (n(il-4(7)II) -e^sn 
. S i -JS^T-ti S i - X «9 «5£C n H2n+r ( n (i 1 ~ 4 

\m^tzki.2m<7) m^m^sm % mx. zr / 1 tz \t mm& k «t $ tt ? £ * t 

[0 0 2 0] 

^■Cfflv^, -^C n H 2n +l- (nlil-4«) T^S*!,** 

i t± ^ * - % mm izm-t & 1 % ffi * ^ i± 2 tig -> 7 vft^*do*sw 

(CH 3 ) 3 S i OCH 3 
(CH 3 ) 3 S i OC 2 H 5 
(CH 3 ) 2 S i (OCH3) 2 
(C 2 H 5 ) 2 S i (OC 2 H 5 ) 2 
(CH 3 ) (C 2 H 5 ) Si (OCH3) 2 
(C 6 H 5 ) 2 S i (OCH3) 2 
(C 6 H 5 ) 2 S i (OC 2 H 5 ) 2 
(CH 3 ) 3 S i OH 
(C 2 H 5 ) 3 S i OH 
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^ *C $b Z> o 

[0 0 2 1 ] 

-^C n H 2n +i- (n(il~4^)ll) -e^^tt^^t /cfi7i-;Hfe 

Zfm-f Z>®ffi*<V 0 . l-20li°«JL<, il)ft^L<liO. 5-1 
ott%-e*4, 0. lM%*»^J±^*tt*^im^»Sr$»t^1-<, 

[0 0 2 2] 

o 

[0 0 2 3] 

lv> 0 jgftoft i o o°c*if-e{±, &mm&i&mzmm<Dm% 

£#v>> J; o till wlitTOCff^ ^ 

[0 0 2 4] 
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yj^ym. kf^u^K. r-tf^^>m. -t^f-vsL v^^sl 

, ^>Jn-;i/E -v-n>^, "7W>m> 4??ym. 3c&#^ 7^ 

rt'SL h U * V y h ffi., ^ > v * > ®L h ^ .x. > * ;i/ * > gg £ t'Oft^tfj 

«sl mm. ttmm$<ommm%z*Mm. &t<(±, ^ 
imm<omt&m&i o orm^o^^^^o^^^s^i-tLffiv^ 

[0 0 2 5] 

^H^KfcwC. (i) N-7^3 + y7;KMt* 0, J7^ Kflt, (ii) 

y7^MWJ7 5 K«^/OTit£&v'j 3->#jeS:*tr»ll&fc, (iii) 
-^C n H2n+r ( n Ii 1 ~~ 4 <D^W0 TmZtlZmitzity ^-^m* 
5^i:tt & l tllifeii2tl6y5>M«ft©tti«^i, (i) N-r;w 
n^yTJ^M^'J 7< KW1 0~ 7 011%, (ii) ^£<£&v^y 

WIL<, (iii) -HBb£C n H2 n+1 - (ni±l~4«) 

, (ii) ^fflmmfcfrAo&mzttLr, o. i-i5ii%t^:w« 

[0 0 2 6] 

£-9 LTWbtL^> + ^'; T<7)m^:^St^R(i5 0 V/mmKiStt&L o g 
R* ? l 4m± 1 "9. 2 5 0 V/mmi:fett-5STO$ROL o g R 

ri* 1 6 J^TtWS L < , $ 8 J£JLta*»- i Lv^it*-5o *5CS^**±IEIE 

a^jO&«^m*15:T*WJ«yi-*it^-C#4 
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m»©T^§<> ?MJ£KJ:*ffim*0&|&7&*:fc£v\ > 2 5 0 V 

/mmHi3*t4mKStt^OL o gR^l 6 iO^i^L iS^WJBftC^r ^ U 

[0 0 2 7] 

Kjt&#Lri ? l X 1 0-4- 1 X 1 0 7 n c m<DiS:S^S«:^t$*4i ttfvSffi 

X-itbtlfzS nO 2 ^y=1^^7Cf* K-^L^S n0 2 > *-Mfc«K #Ux.(£T 
IB 2 . ZnB 2 , MoB 2 , fikittr -i MRV^W&Mfr 1 ?- (#'J7-bfl/>, 
/f JA77x-V>, **'J (/\ , 7-7x-l/>^^701 , * Q, jt?n-;i/) & 
* f yfJK (i^rnttO *-r/^7-/^t?*&o * - # > 7 9 y 

[0 0 2 8] 
[0 0 2 9] 

tllti:tlH^fa»^ltt LT5-7 oti%Wi L < , 
[0 0 3 0] 

^i-effflt* - 1 § & * ^ 'j rs#f±> 1 o ~ 1 o o M 
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^v*>f K Li|7x70, Mn-Zn|7x7^, Cu-Zn|7x7 
[0 0 3 1 ] 
[0 0 3 2] 

^l§^O^r -V'J f(^iif^|iSDw^2 5 ~~ 4 5 // mf* 0 , fg^r-V 

, 2 2 ^m«t 0/h$^*iS*^*^O^#J^7m*%J^TT-abl5. ^ 
It^r-Y U TOlff TOD w ili¥^litD p fctf>J£Dw/D p j&* 1 . 0 0 
~1. 3 0f^:HflL^„ 

[0 0 3 3] 

> — ^ ^ T ^ 'J^fxf;^!^ J*?-l^>-^*7? )V^.f^)V^m,^W 
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SMtMlS. S5ttn^>, x/w^fcHB, 7x7-;MMk flg/»Bi*fcli^ 

[0 0 3 4] 

<jn-;l/, h Ui-^ W^'J =r-;K 1, 2 -7*n t: rr-;K 1, 3- 

/K 1, 4-7r>yt-;^j:^yt-iH, 1, 4 - If* (KKo + ^f 
->*n^4MJ->, e^7x/-^A> 7fc«3)Dtf * 7 x. J -^A, * 0i ;:*3r 
yxfi/ >it ex7xy-M, 'J t ^ y 7 s n if u > j t if 7 7 x y - ^ A ^ if 

<7>FHfczlt^^-CfiJ&L£ 21«07;l'3-^i#:, ^^21^)7^3-^ 
fi# % y/Hfh-/K 1, 2, 3, 6-^f>f Fo-;K l, 4-+MHf* 

yal, 1, 2, 4 MJ:*--/K 1, 2, 5 > h 'J ^-^ 
x ^'J^n-;K 2 -* J J-)V?u/*z/ Y »; *-;K 2-^^-1, 2, 4-7* 
*>M;:*->K h'J^fn-WA h >; ^^n-;i/7°n/N°>, 1, 3, 5 
- h'J t Kn^v^f-;w^>-tf>#|«7) 3^fffiJ^±C»i^^T^n-;V-^.i#^#lf^) 

£ «h ^-e # £ o 

[0 0 3 5] 

£{£V^i^ 7fr'j>^ tv-fyi^^/^^^y^ -rW^K 
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2 2<D$&mi> L<&^fm<Dfcit7kmmTw&Lfz2m<D^mm%-m®-, ^tih 

(Dm^MM, \&MiT 3-7,7- )lst 'j y >f^e<DZff, 1, 2, 4 

-^>-tr > h 'J 1, 2, 5 -^>-fc* > h ii^>WL^ 2, 5, 7 

-t7^1/>f'J*;V*>i, 1, 2, 4-t7^WVh , J*^f>^ 1, 2 

, 4 -7* > h u i, 2, 5 -^*y-> h y ij^^>wt. i, 3- 

v^;w^>^- 2 -y 2 -y ^P>#;i/#^v7n/*>, ff7 (y^P 
>*my^) y^>, 1, 2, 7, 8-t^>ff7*J^>ii>#- 

[0 0 3 6] 

#S£-$7lM*& *) , #!)xJ£\ i*'v^R 3 6 2, R 3 6 4 , R 3 6 5 , R366 
, R 3 6 7 , R369 (W±, , h - h YD - 0 1 

1, Y D - 0 1 4 , YD-904, YD-017 (JUJL±, m^Mb&ttSJD , 

0 0 1004, 1007 (JiLt, vxMtfttS) ^OT^O & <7> 

[0 0 3 7J 

^-fe^J t Ltl±, # - 79 7 7, 9 > 77? 7 * > tUS, #H\ -y*n v 

>^xn- n - XX > #\>K h'jr^M^ >9f>«k 79fc> v ^ T V* 

[0 0 3 8] 

Ltd, Mx.(^7 77M<0^II&t, - h n ^ ^ >^&(^e<7)i£, 
+M;f-^, t7hx^ y*;i/^>i<OCo, Cr, Fe, Z n^O^JSH^ 
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[0 0 3 9] 
[0 0 4 0] 

;k^nny7>, y7*nt:>y^nny7> > h V :7°n tf n n v 7 y & £~ 
7J^)^nny7>, 7x-i^ nn f07 7VlMtLt7 

;l/^-n Tfr*)^? n n >\ ;\°-7jV^-n7^ ;3 f^^nny7><7)i 0 
7 5 >H<b LTfi, jtiKH:^^t^f^yy7f7> yxf;i/7 5 7 h 'J ^ 
/l/->9>fcif 0 vV^T^ FI^: Ltli, ffc^ASKN, O-t"^ h'J7f JUy'J 
M a K> N - h 'J7f ^y'J^T-t b75 K % If X h 'J * v V /U b 
'j7Wn7-tf7? 7;^^fyy7>itU, ^f^b'JT 

jV3 + yy7>, y7f)Vy'7;l'3^yy7>, h'j^f^7^^yy7>> 
xW7^3^fy->7>> y'xf;V7^3 + yy7 7, f'jxf jV7;i/3^y 
>>9>, 7nf;l'f'J7^nJryy7 7, y7nt>y7^n^yy7 7, h } ) 
7o^7^3Jfyy7>^^ 7MJ^nny7>^ 7xxji/i^f^ 
7xx;l/7;V3 + yy77^^ 0 ^7yVfMHt7Wn7H 
^7^3^f v y<Dm, A-7^D7^^7^3 + yy77^i: , o ->'J=i 
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fa yyn^>, v v n t'<D v n ^ c -^e, 

[0 0 4 1 ] 

[mum] 

[0 0 4 2] 

* h^y^fM^°V75 K (t**-ttAf^^m EF3 0T) 1 
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